Structural and functional characterization of the rat follistatin (activin-binding protein) gene promoter.
Follistatin was originally identified as a specific inhibitor of follicle stimulating hormone secretion and later characterized as a binding protein for activin. Since activin regulates hormone secretion and cell differentiation, the importance of understanding the mechanisms regulating the synthesis of its binding protein, follistatin, is evident. To study the regulation of follistatin gene expression, we first determined the transcription start site (cap site) of the rat follistatin gene using primer extension and ribonuclease protection assay. Our results led to the identification of multiple cap sites located at three different positions of the promoter. DNA sequence analysis revealed that each cap site was located at approximately 30 nucleotide (nt) downstream of three distinct TATA-like sequences. In primary cultures of rat granulosa cells, transfection studies using 5'-flanking regions of follistatin gene fused to the chloramphenicol acetyltransferase (CAT) reporter gene revealed the presence of two DNA segments that act to suppress basal transcriptional activity. The promoter activity of the CAT construct containing 2.6 kilo base pairs (kb) of 5'-flanking region was induced 2.5-fold above basal activity by forskolin (10 microM), and 1.6-fold by 12-O-tetradecanoylphorbol 13-acetate (TPA, 100 nM). Co-treatment with forskolin and TPA resulted in a 6.4-fold induction in its promoter activity, suggesting that two distinct signal transduction pathways, the cAMP-dependent protein kinase-A pathway and diacylglycerol-dependent protein kinase-C pathway, act coordinately to modulate follistatin gene transcription. Experiments using a series of 5'-flanking region deletion constructs located the regulatory regions responsive to these two pharmacological agents at nt -312 to -32 and -35 to +139.